Brain neurosteroids in gender-related aggression induced by social isolation.
Genetic, environmental, or hormonal factors and their interactions have been implicated in the expression of gender-related aggressive behavior in humans. Several independent lines of evidence support the role of hormonal and environmental factors in the aggressive behavior of experimental animals. Social isolation (SI) for 2-4 weeks in male but not in female mice results in the expression of aggression to a same-sex intruder. Long-term treatment (3 weeks) with anabolic steroids during SI in female mice induces aggressive behavior toward a male intruder of a severity similar to that observed in socially isolated (SI) male mice. The induced aggression in male and female mice is associated with a decrease of brain allopreg-nanolone (Allo). In SI male mice, aggression can be prevented by treatment with L-methionine (MET), which has also been shown to decrease reelin and GAD67 mRNA expression and maintain normal brain Allo content. The histone deacetylase inhibitor valproic acid can reverse this process, suggesting that histone tail acetylation may reverse the action of MET. We conclude that during social isolation, aggression can be controlled either by preventing Allo downregulation (e.g., by treatment with MET) or by direct administration of Allo or of agents (e.g., fluoxetine) that upregulate brain Allo content in SI mice.